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MFC #5718 o]&3 Hull 289 AF A%
Vibration Suppression of Hull Structure Using MFC Actuators

IR S
Jung Woo Sohn, Heung Soo Kim and Seung—Bok Choi

(20079 3€ 284 A+ 200749 649 189 AAHER)

Key Words : Piezoelectric Composite Actuator($3 £%a] 2H£7]), Smart Hull Structure(A58 @ F2E),
Finite Element Modeling($3t2% 293), Modal Analysis(2Z 3§4), Vibration Suppression
(AFs Az

ABSTRACT

Performance evaluation of advanced piezoelectric composite actuator is conducted with its
application of structural vibration control. Characteristics of MFC(macro fiber composite) actuator
are investigated by comparing traditional piezoceramic patch actuator. Finite element modeling is
used to obtain equations of motion and boundary effects of smart hull structure with MFC actuator.
Dynamic characteristics of the smart hull structure are studied through modal analysis and
experimental investigation. LQG control algorithm is employed to investigate active damping of hull
structure. It is observed that vibration of hull structure is suppressed effectively by the MFC
actuators.
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Table 1 Material properties of the MFC, PZT
and Aluminum[poling direction:3, ( )
calculated values]

MFC
Ctu (1.95e10 N/m®) CEa (4.13e10 N/m®)
(oM (0.55¢10N/m® | CE66 | (0.60e10 N/md
Snleo 916 C/m? Swfeo 830 C/m’
day -2100e-10C/N | dy 4600e-10 C/N
o 7750 kg/m®
PZT 5H
' 12.6e10 N/m’ CBay 11.7e 10 N/m?
Chus 2.3e10N/m” C% 2.35e10 N/m?
eu/eo 1700 C/m® £553/e0 1470 C/m®
dsy -274e-10 C/N ds 593e-10C/N
0 7500 kg/m®
Aluminum
E 6.8e10 N/m® o 2698 kg/m”
v 0.32
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Table 2 Natural frequencies of the end-capped
hull structure with and without MFC
actuator : FEA

Mode w/o MFC [Hz] with MFC [Hz]
G, 477 469
4,1 541 535
(CAN))] 759 749
G5, 1 787 781
4, 2) 1,010 1,010

Table 3 Natural frequencies of the end—capped smart
hull structure by FEA and experiment

Mode FEA [Hz] Experiment [Hz]
3, D 469 474
4, 1 535 578
@D 749 696
G, 1D 781 848
“, 2) 1,010 1,006
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